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Viscosity 
















Consider: 

A moving plate by force P. 

A stationary plate. 

A lubricant in between. 

The two plates are parallel. 
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The particles of the lubricant adhere strongly to 
the moving and stationary plates. 

Motion is accompanied by a linear slip or shear 
between the lubricant layers. 
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Stationary Plate 
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Newton found that: 
The magnitude of the shearing stres 
directly with the velocity of the mov 
The magnitude of the shearing stres 
inversely with the film thickness h. 


s varies 
ng plate, 
s varies 
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When the two plates are parallel: 

1 The velocity is proportional to the distance from the 

stationary plate. 
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When the two plates are inclined: 
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I. Absolute Viscosity or Dynamic Viscosity 


Method of Representation 


Reyn 

after Reynolds 


Poise 

after Poiseuille 


SI metric units 


Lbf sec/in 


Dyne sec/cm 


Ns/m 2 




t kg = 9.8 * 10 5 dyne 
lk«=9.8N 


Poiseuille (PI) = 1 Ns/m 2 




lP = 0.1PI = 0.INs/m 2 
1 cP = 0.01 P = 0.001 Ns/m 2 


P = Poise 

cP ■ Centipoise 
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Viscosity 



2. Kinematic Viscosity 



Method of Representation 



Stokes 

2. 
m /s 

1 St = 10" 4 m 2 /s 

1 cSt = 10" 6 m 2 /s 



Relationship between Dynamic and Kinematic Viscosities 
Z= v *y /g 

Z = Dynamic or Absolute Viscosity, Ns/m 
v = Kinematic Viscosity, m /s 
y = Density, N/m , (average value = 0.85-0.90 g/cm ) 
ginm/s 
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Friction 




Semi-Dry Friction: 

1 Absence of any added lubricant. 
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Boundary Friction: 

1 
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Fluid Friction: 

1 Presence of a complete film of lubricant. 
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Lubrication 



Wedge Action Principle 
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| Assembly of a Bush 
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| Bearing Bushes - Journal Bearing | 
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S/mp/e Bush \ | Bush w/th Shou/der\ 




Materials: 

C/, P/iBr, P/ast/cs, .. 
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Bush Housing 



Bearing Bushes 
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Lubrication 



Load W - Load 
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Shaft just Starting to Rotate | 
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Hydrodynamic Action 

(Rotating Shaft) 
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| Shaft just Starting to Rotate| Hydrodynamic Action 

(Rotating Shaft) 
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Hydrodynamic Action 




frad/a/ pressure cffstrf but/on) 
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Hydrodynamic Action 

fax/a/ pressure distribution due to shait errors J 



p^/A mm YMY//A wm^ JM 
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| Bearing Dimensionless Ratios | 
| Breadth ratio: p | 



= 0.6 - 1.5 Normal loading 
0.4- 0.6 Heavy loading 
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| Bearing Dimensionless Ratios | 




qj = 0.0020 - 0.0030 High speed and Moderate pressure 
0.0015-0.0025 High speed and High pressure 

0.0007-0.0012 Very low speed and Moderate pressure 
0.0003 - 0.0006 Very low speed and High pressure 
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| Bearing Dimensionless Ratios | 
| Eccentricity ratio: £ | 



L I 



£31 




e = 0.7 - 0.9 Normal loading 
0.5-0.7 Heavy loading 
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| Pressure Distribution Equation | 
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|x=o 
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| p = Pressure at any point on the parabola | 














| p0 = Max parabola pressure | 
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| Pressure Distribution Equation | 



| pO = Max parabola pressure 



| Z = Absolute or Dynamic Viscosity 

| \|/ = Clearance Ratio^] | co = Angular Velocity | 
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| Pressure Distribution Equation | 



ITm = Dimensionless Parameter 



| Z = Absolute or Dynamic Viscosity | 
| \|/ = Clearance Ratio | 
| (o = Angular Velocity | 
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| Pressure Distribution Equation | 
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| Bearing Characteristic Number | 



Various investigators, employing dimensional analysis, have shown that the journal coefficient 

of friction is a function of at least three dimensionless parameters, 



(z^Y&Oand^/Dj 
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All three parameters are 
DIMENSIONLESS 
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| Pressure Distribution Equation | 



|nm is a function of] 
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| Bearing Index Number TT m 



Values of rTm versus 8 and £ 
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| Pressure Distribution Equation | 
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| Design Procedure | 


We can assume 










When co is known 








But 


Thus the design is completed 
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Coefficient of Friction according to McKee | 



|Z: kg.sec/sq.cm | 
|p:kg/sq.cm | 
| N: rpm ] 



Always work in the 
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